Although laboratory medicine practise varies across the European Union's (EU) member states, the extent of overlap in scope is such that a common syllabus describing the education and training associated with high-quality, specialist practise can be identified. In turn, such a syllabus can help define the common set of skills, knowledge and competence in a Common Training Framework (CTF) for non-medical Specialists in Laboratory Medicine under EU Directive 2013/55/EU (The recognition of Professional Qualifications). In meeting the requirements of the directive's CTF patient safety is particularly enhanced when specialists seek to capitalise on opportunities for free professional migration across EU borders. In updating the fourth syllabus, the fifth expands on individual discipline requirements, new analytical techniques and use of statistics. An outline structure for a training programme is proposed together with expected responsibilities of trainees and trainers; reference is provided to a trainee's log book. In updating the syllabus, it continues to support national programmes and the aims of EU Directive 2013/55/EU in providing safeguards to professional mobility across European borders at a time when the demand for highly qualified professionals is increasing in the face of a disparity in their distribution across Europe. In support of achieving a CTF, the syllabus represents EFLM's position statement for the education and training that underpins the framework.
Introduction
A syllabus is a plan showing the subjects and/or books to be studied in a particular course, especially a course that leads to an examination [1] . When there is substantial similarity between syllabi, it opens the opportunity to harmonise common principles of education and training. The transposition of European Union (EU) Directive 2013/55/EC [2] (The Recognition of Professional Qualifications) into member states' national laws in January 2016 reflected that although there is demand for highly qualified individuals across the Union, there is also disparity in their distribution [3] . In creating a mechanism for mutual recognition of professional qualifications, the directive -supports individuals seeking unhindered free professional movement across EU borders -helps catalyse a more equitable distribution of human resource and services across the Union -can obviate the need for member states to impose "compensation measures" (e.g. retraining, new qualifications, aptitude tests and adaptation periods) on each other's professionals, which may needlessly delay and deter migration.
Although the "sectoral" professions (e.g. doctors, nurses and midwives) already enjoy many aspects of free migration, there are over 600 professions across the Union for whom migration is restricted through lack of mutual recognition of qualifications. In recognising that safeguards need to be in place to ensure consumer and health protection in host/receiving states, the directive allows member states to decide on a common set of knowledge, skills and competences that are needed to pursue a given profession through introducing Common Training Frameworks (CTFs). Professionals who have gained their qualifications under a CTF will be able to have these recognised automatically without further compensation measures (for example, periods of adaptation or aptitude tests) being imposed.
In proposing a CTF for non-medical "Specialists in Laboratory Medicine", an underpinning building block is an up-to-date, representative syllabus that outlines the specialist skills, knowledge and competencies required for directing laboratory medicine services. In acknowledging that a CTF does not replace national programmes for education and training (unless a member state decides otherwise under national law), it is recognised that the overlap in scope of practise is sufficiently extensive to allow a common syllabus to be described as the European Federation of Clinical Chemistry and Laboratory Medicine's position statement for education and training. The fourth version of the syllabus [4] was built on the specialist's generic skills, knowledge and competencies, whereas the fifth version expands on individual discipline requirements in clinical chemistry/ immunology, haematology, blood transfusion, microbiology/virology, genetics and in vitro fertilisation. For the first time also, the authors have provided guidance on the shape of a training programme and the resource allocation required by trainees, their supervisors and institutions.
Structure of the training programme Objectives
Throughout training, the objective is to develop the knowledge, skills, competence, attitudes and behaviours consistent with specialist level clinical, scientific and professional practise. Clinically, the specialist assesses the appropriate clinical investigations for his/her local population; evaluates how those investigations relate to diagnosis, management and prognosis; and provides the expertise to ensure appropriate application. Scientifically, he/she is able to assess the scope of service need, plan and implement its delivery and ensure a safe and effective working environment. Professionally, the specialist is able to take personal responsibility for his/her actions, working autonomously to take the initiative in complex and unpredictable situations. Additionally, specialists assess, plan, conduct, report, diffuse and adopt their research, development and innovation output. Their clinical leadership training contributes to the evolution of health and healthcare services.
Training environments
The training should be a supervised, work-based placement undertaken in quality assured and accredited centres able to encourage experiential and independent learning. Training should be pursued in a multidisciplinary environment with colleagues across medical/scientific/pharmacy, nursing, allied health professions and non-clinical healthcare related professions. The trainee should be supported in attending relevant local, national and, if appropriate, international meetings and courses. Experience of working in more than one centre is important for achieving broader exposure to a variety of clinical and scientific environments.
The role of the training supervisor
The supervisor's objective is to support and mentor the trainee, promote opportunities for independent learning and reflective practise and encourage the pursuit of highquality practise and standards. He/she should be an experienced professional (senior clinician) who is familiar with the speciality's education/training requirements, has demonstrable experience in teaching and training and can allocate sufficient time to support the training. He/she is responsible for agreeing a training plan, monitoring and assessing progress on a regular basis, ensuring regular internal and external appraisal and competency assessment.
The role of the trainee
Although some learning will be directed, seizing opportunities for self-directed learning and gaining work-based experience help shape the trainee's approach to future independent working. Examples include the following: -Attendance and participation in multidisciplinary team meetings, ward rounds and clinics across primary and secondary care -Contribution to team, management and leadership forums -Liaison with the diagnostics industry in procurement, implementation and training in the use of new technology -Communication with and experience of working alongside clinical and non-clinical healthcare professional colleagues on a 24-h, 7-day working basis -Participation in test request guidance/results reporting and interpretation rotas -Teaching -Dissemination of research, development and innovation projects through publication and presentation A log book based on the syllabus that captures the knowledge, skills and competence that should be acquired during the training period can provide a valuable reflection of experiences, strengths, weaknesses and learning needs. A log book for this version of the syllabus can be downloaded from the EFLM website.
Competency assessment
The supervisor should put in place a programme that -provides evidence of satisfactory acquisition of the knowledge, skills and competence commensurate with a specialist -provides evidence of the capability, professionalism and potential of the trainee -enables the trainee to demonstrate readiness to progress -generates feedback to inform progression and learning needs -helps to identify a trainee who may be in difficulty and who may need additional support
Method of assessment
Example tools that can be used for academic, professional and workplace-based assessments include the following: -Internal/external formal examination -components may include essays, short answer and/or multiple choice questions, laboratory-based practicals, oral examination, critical scenario appraisals and written dissertations. -Direct observation -capturing the supervisor's and others' perception in internal and external environments of the trainee's understanding of the specialty, his/her skills acquisition, his/her personal and professional presentation and development. -Multisource feedback -capturing others' perception of the trainee's knowledge, skills, competence, attitude, behaviour, learning need and potential. -Case-based discussion -through capturing the trainee's perspective on a range of topics -clinical, scientific and professional -a picture builds of strengths, weaknesses, personal qualities, his/her understanding of roles and contributions. -Use of log books/personal portfolios that record expectations of the education programme against achievements and progression milestones, and which may invite supervisor input. -Evaluation of written output -examples include (peer reviewed) publications, audits, policy and procedure documents. -Internal and external appraisal.
Achieving a common training framework
Although the syllabus represents an important milestone, a key inventory item in a CTF is a template that allows national governments to recognise each other's specialists' qualifications. Since 2002, the knowledge skills and competence required to pursue practise at specialist level has been identified through a professional register [5, 6] ; to be a registrant, individuals are required to meet updated Equivalence of Standards amongst medical, scientific and pharmacy-trained practitioners across the EU Community: -Defines a Master of Science (MSc or equivalent) as an acceptable qualification after an initial 5 years of academic training, followed by an approved exit qualification after 4 years minimum (ideally 5 years) vocational training. -Includes expectations for education and training to follow this syllabus, which also identifies the competencies required to assure patients that they receive safe and high-quality care. -Requires specialists to be included in a professional register (if available) in their home country and to maintain their competence and knowledge base through participation in Continuous Professional Development (CPD) activities.
Based on the requirements of regulated countries, the framework should have a training content, including -general chemistry of at least 35% -general chemistry plus haematology of at least 65% -flexibility as to the remaining 35%, including general chemistry, haematology, microbiology and genetics and IVF in a proportion consistent with the requirements in the country of destination, consisting of work experience, accredited courses, relevant exams of the national training programmes and traineeships.
Approach to the syllabus
The syllabus is divided into four main sections: -Section A: the generic knowledge, skills and competencies that need to be acquired during training. -Section B: the specialist knowledge within each discipline. -Section C: the skills and competencies required to carry out research, development and audit. -Section D: leadership skills and competencies.
By the end of training, the specialist should be able to foster a lifelong habit of CPD, taking personal responsibility, and working autonomously in complex and unpredictable situations. 
A. Laboratory

A5: Reference methodology
Training objective: an understanding of the principles of metrological traceability for standardisation of measurements.
1. Metrological levels of traceability depending on the existence of definitive and reference measurement procedures 2. Metrological levels of traceability depending on certified reference materials 3. Regulations of the European Parliament and of the Council on in vitro diagnostic medical devices (repealing Directive 98/79/EC) as the legal background for metrological traceability and standardisation of measurements in laboratory medicine 4. The international concept for metrological traceability of measurements in laboratory medicine according to a set of international standards
Competencies -Ability to differentiate reasons for performance characteristics of definitive and reference measurements carried out in a routine diagnostic laboratory -Ability to recognise the advantages of standardised measurements for the development of definitive reference intervals and decision limits.
A6: Evaluation and assessment
Training objective: to acquire the skills and competence to evaluate methods, new diagnostic tests and their application.
A6.1 Analytical evaluation of laboratory methods
1. Binding standards on EU and/or on the national level (e.g. "Regulation of the European parliament and of the council on in vitro diagnostic medical devices") 2. Quality assurance: internal quality control and external quality assessment 3. Method performance: precision, accuracy, specificity and interference, laboratory statistics (e.g. ranges and limits) and carry over Competencies -Ability to determine the essential parameters required to evaluate a laboratory method -Ability to conduct an evaluation using appropriate statistical tools, spreadsheets and databases -Ability to determine the clinical significance of the outcome of a laboratory method evaluation -Ability to obtain, explore and employ knowledge in the application of laboratory medicine tests -Ability to take responsibility for the data and information produced, including knowledge of the influence of variation (biological as well as analytical) on interpretation of data -Ability to understand the principles and results of multivariate data analyses -Basic understanding of established bioinformatics algorithms and tools 
A7: Case-related medical evaluation of laboratory tests
C. Research, development and audit
Training objective: by the end of the training, a specialist in laboratory medicine should be able to plan, conduct, supervise, clinically evaluate, interpret and report research, development and audit findings. Examples include original research, translation of research and adoption and diffusion of innovations into clinical practise. As laboratory medicine is continually and rapidly evolving involvement in research, development and audit is indispensable. Special attention must be paid to the following: 1. Development and improvement in technologies, techniques and methodologies, with special emphasis on new developments in areas such as molecular biology, proteomics, mass spectrometry 2. Procedures to test and evaluate the steps of a method and the components of an instrument 3. Initiation, conduct and evaluation of laboratorybased and clinical research and development based on best evidence of practise 4. Initiation, conduct and evaluation of clinical and laboratory audit to ensure quality, governance and patients' needs continue to be met 5. Generating outcomes of research and development, audit and service improvement programmes using recognised scientific and statistical techniques Competencies -Ability to conduct research, either basic or applied, in order to further knowledge in the field of laboratory medicine -Ability to undertake literature/systematic reviews and design quantitative and qualitative programmes for research, development, audit and service improvement based on best evidence -Ability to appraise the need and set priorities for research, development, audit and service improvement programmes -Understanding of research governance, ethical and legal frameworks, funding streams, the influence of regulatory and healthcare-related organisations in local settings -Ability to design and conduct the required experiments to ensure objectives are met -The application of statistical and biostatistical procedures to evaluate quantitative and qualitative information and data -Ability to appraise and translate outcomes to enhance activities, as appropriate -Ability to communicate orally and in writing, including the production of clear, cogent reports and publications in international scientific journals
D. Leadership
Training objective: To operate as a clinical leader supporting and transforming health and health care services, depending on the working environment the specialist in laboratory medicine should be familiar with some or all aspects of the responsibilities listed below.
D6: Legal, ethical and governance considerations
1. Laws, regulations, guidelines and recommendations on work in clinical laboratories: in particular, requirements for accreditation of services, education and training, health and safety, infection control, buildings, employment law, regulation and registration of staff. 2. Ethical aspects and conventions on production, interpretation, reporting and use of medical laboratory data. 3. Confidentiality, data protection and security. 4. Clinical and research governance expectations of government, health care-related organisations and employers for high-quality, evidence-based care.
Competencies -Ability to safeguard and protect the public against misuse of medical laboratory investigations -Knowledge of the principles of management leading to satisfactory direction, supervision and organisation of a laboratory department in a public or private hospital or in any other healthcare environment resulting in the provision of a competent service as laid down in a laboratory quality manual, based on good laboratory services as defined in EN-ISO document 15189 [11] -Ability to determine the optimum distribution of resources across central laboratories, peripheral sites and near patient testing settings -Ability to assess conflicting and various technical, financial and human considerations (e.g. care, quality, safety, cost and time scales) both in the short-and long-term, and to find the optimal solution in relation to patient care -Ability to apply current techniques in human resource management -Execution of judgement and leadership
D7: Professional practise and soft skills
Training objective: to demonstrate adequate knowledge and skills and appropriate attitudes to work largely autonomously and taking the initiative in complex situations and performing complex clinical and scientific by the end of 5 years training period.
The specialist in laboratory medicine develops sufficient skills to communicate fluently with patients, medical and other colleagues and develops skills to write meaningful reports. Finally, specialist in laboratory medicine should be able to critically appraise the literature and communicate outcome in writing or verbally with colleagues.
New specialists in laboratory medicine will -have the breadth of knowledge and skills to take responsibility for safe clinical decisions -have the self-awareness to acknowledge where the limits of their competence lie and when it is appropriate to refer to other senior colleagues for advice for advice -critically apply their understanding of the role and importance of continuing professional development to ensure that professional knowledge and skills are being kept up to date -act at all times in a manner that demonstrates probity in all aspects of professional practise and code of conduct -display a professional commitment to ethical practise consistently operating within national and local ethical, legal and governance requirements
